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Abstract 
The objective structured clinical examination (OSCE) was incorporated into the Operative Dentistry Course curriculum in 2008. 
The processes of development, implementation and improvement of this assessment method are reported. Initially, the 
examinations were conducted whereby specimens or questions were provided at each station and the students were required to 
answer questions related to the specimen without doing any clinical tasks. However, during the last two academic sessions, the 
department has taken a step forward by including several clinical tasks in a simulated clinical environment assessed by trained 
examiners. Feedbacks from the examiners were analyzed and improvements were made accordingly. Clinical procedures that 
require further improvement were identified and rectifications were made via demonstration and seminars. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction 
Clinical competency can be defined as the behavior or ability essential for the newly qualified practitioners to 
begin independent, unsupervised dental practice (Chambers & Garrow, 1988). The ability of the students to carry 
out clinical procedures competently and independently must be adequately assessed prior to their graduation. This is 
important as to ensure that they are competent and able to perform the clinical procedures without doing any harm to 
the patients (Rolland et al., 2007). In the UK, the General Dental Council (GDC) has published a guidelines in 2002 
for UK dental schools which state that ‘dental graduates should be required to attain the highest standards in terms 
of knowledge and understanding skills, including clinical skills, and professional attributes, in particular recognition 
of their obligation to practice in the best interests of patients at all times’ (General Dental Council, 2002).  
The objective structured clinical examination (OSCE) was first developed to assess the clinical competence of 
medical students (Harden et al., 1975). Since then it has been used widely as an assessment method for other 
discipline such as nursing, pre-clinical subjects and dentistry (Manogue & Brown, 1998). The development and 
implementation of OSCE within a department is challenging and it provides different perspective to the staffs and 
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students as it requires careful planning and thorough discussion with the staffs to ensure that the test achieves its 
objectives (Yip et al., 2001, Schoonheim-Klein et al., 2006). 
Based on Blooms taxonomy, we can assess the students’ ability to apply the information that they have acquired 
earlier by asking them to demonstrate and explain the procedure or process. In addition, with the implementation of 
OSCE several domains of competence can be assessed in one question such as knowledge, communication skills 
and understanding of the procedure or technique performed (Manogue & Brown, 1998). For example, all these 
domains can be assessed when the students are performing a diagnostic test on a patient. He or she will have to 
explain (communication skill) to the patient the reasons for doing the test, its importance and interpretation of the 
results (knowledge & understanding of the procedure). Hence, it shows that OSCE is indeed one of the best and 
more practical assessment methods that can be incorporated into the dental course assessment.      
In this paper, the development, implementation and improvement of a dental OSCE for the operative dentistry 
course at the Faculty of Dentistry UKM is reported. The OSCE for the course have been implemented from the 2009 
/ 2010 session and it has been incorporated as part of the continuous assessment since.  The characteristics of the 
OSCE as describe by Manogue & Brown (1998) are: 
 
a) Use of a series of standardized ‘stations’ at which each student attempts the same, specific clinical tasks, 
b) The assessment of competence is at the time of performance by direct observation by marking of answers using 
pre-determined criteria. 
1.1 OSCEs for 2009 / 2010 session 
The operative dentistry course covers a wide range of dental topics such as basic dental material science and its 
application in dental practice, infection control procedure, operative dental treatment techniques, and most 
importantly the diagnosis, examination and treatment planning phase. The students’ were expected to be competent 
in all these procedures to ensure that the treatment rendered are accurate, safe and follows the standard that have 
been set by the faculty. Initially, in the 2009 / 2010 session the OSCE was conducted in the simulation clinic and 
students were asked to answer questions based on specimens provided at each station. The specimens comprised of 
clinical photographs, intraoral radiographs, schematic diagrams and dental instruments. No practical exercise was 
incorporated at that time due to insufficient number of staffs, high number of students (n=59) and space limitation. 
Three sets of questions were prepared as it allows 3 groups of students to take the test simultaneously. Each station 
had 5-minutes task and students were separated during break to ensure no contacts were made between the students. 
Discussion with the department’s lecturers after the test revealed that the OSCE was not somewhat effective to 
assess the students’ clinical competency as it was only ‘theoretical’ in nature because there was no practical exercise 
incorporated in it. Therefore, for the 2010 / 2011 session, the OSCE was conducted in a slightly different method 
with the inclusion of several practical tests. 
2. Methodology 
2.1  Development and implementation of the OSCE  
In the 2010 / 2011 session, with consideration of the 2009 / 2010 OSCE and feedback from the lecturers, the 
OSCE for the Operative Dentistry course was conducted in a large dental surgery which was more spacious and it 
provided a simulated clinical environment to the students. The steps of development adopted in the OSCEs are 
shown in Table 1. The opportunity to use the dental surgery as the exam location enabled us to design more 
clinically-based OSCEs for the students. The initial phase involved identification of area to be tested and discussion 
with the clinical staffs and lecturers. The discussion on areas to be tested was based on the course learning outcomes 
and identification of core clinical tasks which the students should be able to handle to some degree of resolution. 
Upon agreement on the tasks to be tested, a blueprint of the specific task was prepared.  
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Table 1. Steps in the development of OSCE for the operative dentistry course 
 
Identification of area to be tested and discussion with lecturers at the department 
Preparation of guidelines to assist staff 
Agreement on clinical tasks and marking scheme 
Briefing and discussion with nurses and lecturers involved  
Preparation of draft stations 
Design of the station rotation 
Implementation of OSCE 
Feedback and discussion with all staffs involved 
Review and modification of stations and assessment procedures 
 
Table 2 demonstrates the procedure which was adopted to prepare a blueprint of skills to be assessed. Among the 
areas tested were cleaning and disinfection of the dental surgery unit which comprise of the dental chair and its 
clinical work surface (knowledge and clinical skill), application of rubber dam isolation on a mannequin (clinical 
skill), assembling and placement of matrix band (clinical skill), developing and mounting of pre-exposed 
radiographs (clinical skill and knowledge) and mixing dental cement for a pre-prepared cavity (clinical skill).  
 
Table 2. Example of a blueprint used in development of an OSCE for the operative dentistry course 
 
Domain of clinical competence Performing cleaning and disinfection procedures of 
the dental unit (7 mins) 
 ¥ 
Knowledge  
Skills ¥ 
x Procedures ¥ 
x Technique ¥ 
x Critical reasoning  
x History taking  
x Other (identify)  
x Communication: ¥ 
 Explaining  
 Asking  
 Educating  
 Writing  
 
Guidelines and instructions were produced to assist the staffs in the preparation of the station and to ensure that 
the station was set with the necessary equipments as required. A total of 6 stations were designed and among the 
skills tested are performing a specified clinical procedures, infection control and doing a diagnostic test on a patient. 
Out of 6 stations, only 2 were not manned and the students were required to answer questions related to the 
specimen provided at the station. Examiners were available at 4 stations where the students were requested to 
perform a procedure and this also allows the assessment of several domains of competence such as communication 
skills (explaining the procedures and its rationale in a systematic manner), technical skills (performing the actual 
procedure) and knowledge. Assessment at each station is based on specific criteria determined by a panel of 
examiners in advance of the examination. There were 4 sets of stations prepared thus, it allows 4 groups of students 
to take the test simultaneously (approximately 24 students per block). Seventy students were tested and the test was 
conducted in 3 consecutive blocks. Each station had 7-min task and the total time to complete a set of blocks were 
42 minutes making the total running time for the whole test (including replenishing the stations and changing of 
students ) was approximately 3 hours. In order to reduce the inter-examiner bias, calibration and discussion of the 
expected answer or clinical procedures to be performed were conducted and following that, an answer scheme was 
generated, and provided to the examiner and they were only required to tick (¥) in each column when the student 
performed the procedure. A space was provided for the examiner to write comments related to the procedure. Each 
procedure completed carried certain number of marks and the total mark per station was 10. Marking for the 4 
stations occurred on the spot and the other 2 were marked after the examination. Feedbacks from the examiners 
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were analyzed and improvements were made accordingly. Clinical procedures that require further improvement 
were identified and rectifications were made.  
3. Results 
3.1 Results of the OSCE 
The overall results were satisfactory with 100% (n=70) passing rate. None of the students failed the test and the 
average marks for the test was 45.2 /60 marks (75%). However, for the individual task, 30% of students (n=21) 
failed the rubber dam placement procedure, 27% of students (n=19) failed the cleaning and disinfection procedure of 
the dental unit, 17% of students (n=12) failed the matrix band placement procedure and only 1.4% of student (n=1) 
failed the radiographs developing procedure (Table 3). 
 
Table 3. Results of OSCE for year 4 students of academic session 2010/2011 
 
Procedures / Questions Pass Fail Total passing rate (%) 
Developing radiograph 69 1 98.6 
Cleaning and disinfection of dental unit 51 19 72.8 
Rubber dam placement 49 21 70.0 
Matrix band placement 58 12 82.8 
Dental charting 70 0 100.0 
Cross infection control assessment 70 0 100.0 
 
3.2  Feedback from the examiners regarding the students’ performance and conduct of test 
Feedbacks from the examiners regarding students’ performance and conduct of the test were summarized in 
Table 4 and 5. There were 4 stations which had 1 examiner each to assess and gave mark to the students. Overall 
feedback was satisfactory except for the cleaning and disinfection of dental unit procedure whereby most students 
did not follow the standard disinfection protocol. 
 
Table 4. Comments from examiners regarding students’ performance in the OSCE for operative dentistry course 
 
Tasks Comments 
1. Matrix band – assemble and placement on the 
specified tooth 
1. Communication skills – good; able to explain the 
procedure to the examiner  
2. Wrong placement of the matrix band on the tooth – 
lingually placed 
3. Some students did not wear gloves, 2 students cut 
themselves while trying to assemble the matrix band 
4. Did not use wedge wood to stabilize the matrix band in 
place 
2. Rubber dam isolation on mannequin 1. Communication skills – good; able to explain the 
procedure to the examiner 
2. Some students were unable to complete the procedure 
3. Placement of frame – impinge on the patient’s skin/ covers 
the patient’s nose /not centered 
4. Unstable/wrong type of clamp used during the procedure 
3. Cleaning and disinfecting of the dental unit 1. Communication skills – not very good; some students 
were unable to explain the procedure to the examiner 
2. Disinfecting  technique – most students did not follow the 
correct sequence during disinfecting the dental chair (from 
dirty to clean area), handpiece was washed under running 
tap water or directly sprayed with disinfectant 
3. Some students did not wear gloves/face mask during the 
procedure 
4. Directly sprayed the disinfectant onto the dental chair 
5. Only one sheet of tissue/disposable hand towel was used 
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to clean the whole dental unit 
6. Operator/assistant chair were incorrectly placed 
7. Bench surface was not wiped/disinfected 
8. Dirty gauze – placed in the sink 
4. Radiographs developing and mounting 1. Communication skills – good; able to explain the 
procedure to the examiner  
2. Technique – some students did not follow the 
recommended processing time 
3. Radiographs were mounted incorrectly onto the mounting 
sheet 
 
Table 5. Feedback from the examiners regarding the conduct of the OSCE for operative dentistry course 
 
No. Feedbacks 
1. Overall conduct of the OSCE was satisfactory 
2. The time given (i.e. 7 minutes) to complete certain procedure was not sufficient especially for the radiographs 
developing and mounting.  
3. The chosen location for the test was better than last session as it is spacious and allows smooth transition from one 
station to another. 
4. Some of the instruments used for the procedure were not functioning properly, thus affecting the students’ 
performance and concentration. 
4. Discussion 
Competency-based curriculum is essential for dental practice as it ensure that the students are competent upon 
graduation. In order to ascertain that the students are competent, several assessment methods have been introduced 
and practiced in the teaching of dentistry such as clinical competency test (with or without patient) and objective 
structured clinical examination (OSCE). Achievement of the essential knowledge and the assessment of the acquired 
fundamental skills are important to ensure the students’ competency (Yip et al., 2001). 
Some dental schools have implemented clinical competency tests whereby the students were required to perform 
specific treatment procedure on patient in the clinic without direct supervision by the clinical instructor. However, 
this method has some drawbacks such as inability to find appropriate patient or lack of patient’s commitment, 
shortage of clinical supervisors, inconsistency between examiners, and timing of the test may not be suitable for the 
patient or inability to standardize the level of difficulty of the treatment as it depends on individual patient or case. 
Therefore, in order to overcome these inconsistencies and to provide a fair assessment method for the students, 
OSCE has been chosen as a method for the assessment of competencies. This assessment method is designed to 
provide an equal means of assessing clinical skills which has greater degree of objectivity and consistency 
(Schoonheim-Klein et al., 2005, Eberhard et al., 2011).  
Improvements made from the OSCE compared to the previous test includes using a simulated clinical 
environment, implementation of more organized preparation and construction of guided answers scheme to reduce 
bias and inconsistencies between examiners, involvement of clinical staffs from the beginning and incorporation of 
more practical exercises to assess the specific clinical competency. 
From the results of the OSCE it can be concluded that majority of the students were competent to perform the 
procedures required in the test. However, the higher number of students who failed the disinfection and cleaning of 
the dental unit was quite alarming as we expected the students to be able to perform the procedure competently 
because they were in the clinic every day. When questioned, the students claimed that they did not received 
sufficient instructions on the correct protocol for the procedure. The disinfection protocol was taught and 
demonstrated to the students when they were in the third year. Brand & Schoonheim-Klein (2009) did a study on the 
examination anxiety and its consequences in different assessment methods concluded that state of anxiety in dental 
students were significantly increased during OSCE compared to other assessment methods. The result from their 
study may correlate with our students’ performance as some of them were quite anxious and nervous during the test. 
Only 6 stations were designed for the OSCE due to limited number of lecturers that were available at that time. 
The test was conducted for 3 groups of students that ran simultaneously, thus, reducing the time required to conduct 
the test. This was necessary as the department only had 3 hours to complete the test for the whole class as it was 
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conducted during their operative clinical session. The clinical session allocated for the course was only 3 hours per 
session and each department were given a number of clinical sessions per week for their course. However, for future 
improvements of the OSCE, more stations will have to be included so as to reduce inter-examiner bias and to allow 
more skills or competencies to be assessed like history taking, performing specific clinical procedure such as taking 
radiograph on patient, explaining and performing diagnostic test and managing patient’s complains. In addition, 
more staffs can be involved in the OSCE such as dental technicians, dental nurses and lecturers (part time and full 
time). In order to get feedback from the students, they would be required to fill up a questionnaire. This 
questionnaire would enable us to justify the test, receive comments and recommendation from the students.  
Examiners’ comments on the conduct of the test were reasonable and all of them agreed that the test was 
conducted satisfactorily. However, several examiners commented on the time given to the specific task was not 
enough and the students did not have sufficient time to complete the task. Several problems occurred at the 
radiographic developing and mounting station whereby one of the developing machines was damaged by a student, 
and some of the stapler provided did not functioned well. All these factors were unexpected occurrences as the 
clinical staffs had checked the instruments and materials to be used prior to the test and only those instruments in 
good condition were used for the test. However, the clinical staffs were very efficient in replacing the machine and 
stapler during the test thus, it did not cause delay in the examination. All these factors and comments from the 
examiners would be taken into consideration when conducting OSCE in the next session.  
4.1 Rectification of the identified problems 
Demonstration for the cleaning and disinfection of dental unit was given to the third year dental students during 
the introduction to clinical dentistry course. They were shown a live demonstration by the dental surgery assistant 
(DSA) on the correct technique for cleaning and disinfecting the dental unit. The drawbacks of this practice were: a) 
the students were not asked to perform the procedure and assessed by the DSA, and b) different groups of students 
received different instructions from the DSA as they attended different surgery for the demonstration. In order to 
rectify this problem, at the beginning of the 2011 /2012 session, all clinical dental students (from third – fifth year) 
were required to attend a one day infection control program with the DSA. The students were shown a recorded 
demonstration on the correct technique to clean and disinfect the different types of dental unit (currently we have 2 
types of dental unit namely Sirona® and StellarOne®). Following the presentation, the students were divided into 
several groups and were then instructed to go to the specified dental surgery where they were each instructed to 
perform the procedure and at the same time assessed by the DSA using a predetermine criteria. By doing this, each 
student has the opportunity to perform the procedure, assessed by the DSA and gets instant feedback regarding their 
performance.  
Rectification for other clinical procedure such as placement of rubber dam isolation, assembling and placement 
of matrix band were given in a lecture format to the students. As for the instruction for radiographs developing and 
mounting procedure, a flowchart and instruction manual were given to the students and it was also placed in the 
clinic near the radiograph developing station. The radiologists were requested to take part during the introduction to 
clinical dentistry course attended by the third year dental students for the radiology procedure. This is to give better 
understanding to the students about the usage and technique on how to handle the radiography machine in the clinic.  
 
5. Conclusion 
Objective structured clinical examination (OSCE) provides an opportunity for the assessment of students’ 
competency in areas that are important when they begin independent practice. This assessment methods also allows 
the identification of areas that needs to be improved thus it provides opportunity for improvement of the course 
curriculum.  
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